The analysis of the phase structure of the SO(3) =SU(2)/Z(2) lattice gauge theory in different space-time dimensionalities is presented. With use of Monte Carlo simulations the absence of phase transitions is shown for both d = 2 and d = 3. In the five-dimensional case I observe the persistence of the first-order phase transition previously seen at d =4. A monopole condensation mechanism is suggests as responsible for this transition.
The lattice gauge theories introduced by Wegner' for the Abelian Z(2) gauge group and extended by Wilson2 to the non-Abelian case are one of the most important ways to study nonperturbative properties of the quantum chromodynamics theory, such as confinement and hadron mass generation. Indeed, confinement appears as a general property of the strongcoupling regime of all lattice gauge theories. In lattice QCD the weak-coupling region connects with the continuum theory, occurring at g (coupling) and a (lattice spacing) equal to zero, the critical point representing asymptotic-freedom behavior. Near this point the theory scales according to the renormalization-group predictions. The transition region from strong coupling to weak coupling has received much attention. In this Letter the analysis of the phase structure of the SO (3) (3) lattice gauge theory. The three-dimensional case shows an instability in the intermediate region. Figure 2 shows a thermal cycle using twenty iterations at each step. However, this hysteresis loop disappears when more iterations are performed at each step. 
